173 Summary A technique is described for intennittent~ollection of portal venous blood from guineapigs through a catheter advanced from an ileal tributary of the cranio-mesenteric vein into the portal vein and for the collection of bile from a catheter in the gallbladder after ligature obstruction of the common bile duct.
Summary
A technique is described for intennittent~ollection of portal venous blood from guineapigs through a catheter advanced from an ileal tributary of the cranio-mesenteric vein into the portal vein and for the collection of bile from a catheter in the gallbladder after ligature obstruction of the common bile duct.
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Although the guineapig is a most suitable animal for experimental studies of intestinal function. they have not so far been widely used for this purpose largely because of their unreliable response to pentobarbitone anaesthesia (Hoar, 1964) and technical difficulties in the successful anastomosis of their relatively thin walled small gut. Bett, Hynd &
Green (]980) described a safe method for successful anaesthesia with methoxyflurane and developed a reliable technique for small gut anastomosis. Bett (1979) showed that the profile of distribution of brush border enzymes throughout the intestine in these animals is similar to man. In order to study the transfer of enterokinase (EC. 3.4.21.9.) from intestinal mucosa into the circulation, we have developed a method for the intermittent sampling of portal ve? ous . blood and bile in conscious healthy gmneaplgs.
Materials and methods
Female Dunkin Hartley guineapigs (350--450 g) with unrestricted access to food and water, were prepared with an intraperitoneal injection of 0·1 mg atropine sulphate 30 min before induction of anaesthesia with methoxyflurane (Belt, Hynd & Green. 1980 ). After 5 min, the abdomen was shaved and the animal positioned on its back on a heating pad. The trachea was aspirated before continuing the anaesthetic through a paediatric face mask. Relaxation of the abdominal muscles and regular respirations indicated the onset of surgical anaesthesia.
Anaesthesia was maintained with 1% (v/v) methoxyflurane in 60:40 oxygen:nitrous oxide at 3 I/min. A 8 October 1984 . Accepted II February 1985 subcutaneous injection of 2011 of 150 mM NaCi was given to combat dehydration and a midline approach was used with an incision made from xiphisternum to umbilicus.
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Cannulation of the portal vein
The portal vein was cannulated by advancing a catheter from a mesenteric tributary vein. The distal small intestine was delivered through the incision and fanned out to display the vascular arcades in the mesentery.
A tributary, which was distal to the major venous trunk in the base of the mesentery and in a direct line with the portal vein was selected for cannulation.
A fine catheter, FG3 (Portex Ltd. Hythe, Kent. UK), primed with 50 U heparin sulphate.
was introduced through a stab wound in the right flank and cut to a length of ]2 Col. The distance from the hilum of the liver to the site of cannulation was marked on the catheter. The vein and artery were not separated because this made cannulation more difficult. The ileum and mesentery were gently supported in one hand whilst the peritoneum on either side of the vessels was teased apart with fine forceps. Two 3/0 silk ligatures were threaded around the vessels and held in haemostats.
Elevation of the mesentery applied tension on the ligatures and maintained haemostasis whilst the vein was incised on its anterior surface with fine iris scissors. between the two ligatures. The vein was cannulated under direct vision and, by relaxing tension on the proximal ligature, the catheter could be advanced past the ligature and into the portal vein, as indicated by the mark on the catheter.
The catheter was firmly secured by the 2 silk ligatures. The Luer head of the catheter was sealed with a Luer-Iock obturator (Vygon UK Ltd. Uxbridge, UK) and sutured to the skin with a 2/0 silk suture.
Cannulatioll of the gallbladder
Bile was collected from a catheter in the gallbladder avoiding the difficulty of cannulating the flimsy bile duct. The stomach and duodenum were gently pulled caudally exposing the common bile duct.
Without further dissection, a 5/0 silk suture on a 16 mm round-bodied needle was passed around the duct and tied to obstruct the flow of bile to the duodenum.
The fundus of the gallbladder was prolapsed into the wound by gently elevating it with a finger. Whilst holding the gallbladder with forceps the fundus was incised at its apex and a rubber cannula (I x 0·5 mm: ESCO Rubber Ltd, Teddington, UK) inserted 7-10 mm into the gallbladder.
A curved haemostat was applied to the fundus and cannula and then the cannula was secured with a 2/0 silk ligature placed below the haemostat.
The cannula was brought out through a stab wound in the right flank but not sutured to the skin. It was connected by a a short metal connector (fashioned from an 18 G hypodermic needle) to a second cannula inserted into the jejunum. distal to the segment of intestine under study. Bile could
Talbot & Hynd therefore, be drained into the jejunum until collection was required. Bile was collected either under light general anaesthesia or from fully conscious animals restrained in narrow cages. Additional cannulae were placed in the duodenum and jejunum for absorption experiments. The external jugular vein of some guineapigs was cannulated, in the right side of the neck.
Results
There were no anaesthetic deaths. The craniomesenteric vein alters direction as it passes cranially behind the origin of the jejunum (Fig. 1) . On occasions the catheter impinged on the vein wall at this point. Trauma to the vein could be avoided by gentle realignment of the ileal tributary whenever resistance was detected.
Damage to the vein resulted in operative failure of 20% of the first 50 animals but in the subsequent 100 cannulations only 2 failures occurred. No difficulty was experienced in cannulation of the gallbladder. Gentle pressure under the right costal margin of the guineapigs facilitated aspiration of portal venous blood and 0-4 ml of blood was collected at 15 min intervals for up to 5 h. The blood was replaced by an equal volume of 150 mM NaCi and after collecting up to 8 ml of blood a further 5 to 10 ml could be aspirated immediately prior to culling the animals with intravenous pentobarbitone.
In preliminary studies, animals with portal venous catheters were kept alive for up to 24 h and showed no ill effects from the operation. The catheters remained patent after 24 h and at post-mortem examination there was no sign of ischaemia of the ileum.
Bile was collected continuously from 50 animals and replaced with an equal volume of 150 mM NaCI administered subcutaneously or through a catheter in the jejunum. Bile was collected in 15 min aliquots and 0·98 ml (SD ± 0·06) was secreted every 15 min for up to 5 h. Synchronous sampling of large volumes of portal blood reduced bile flow despite fluid replacement.
Bile flow was interrupted if the cystic duct was obstructed either by a catheter inserted too deeply into the gallbladder or if the catheter became twisted. Gentle traction on the catheter, not secured to the skin, re-established bile flow.
Discussion
Intermittent sampling of portal venous blood or bile from guineapigs has not been previously described. The portal vein in rats has been cannulated by direct puncture of the vein using 2-cyano-acrylate cement to secure the catheter (Warshaw, Walker, Cornell & Isselbacher, 1971) . This technique was difficult to perform in guineapigs and the catheter could not be secured adequately in unanaesthetized animals. Hyun, Vahouny & Treadwell (1967) collected portal blood from a catheter threaded along the splenic vein to the confluence with the portal vein of rats. The ileal tributary was more easily accessible and enabled the catheter to be positioned directly in the portal vein at the hilum of the liver. The ileo-caecal tributary of the cranio-mesenteric vein would have been ideal for cannulation being both large and in a direct line with the portal vein but ligation of this vessel caused ischaemic patches on the caecum.
Bile has been collected from the common bile duct of rats (200 g bodyweight) and they secreted approximately 0·4 ml/h bile (Grant, Terry & Hermon-Taylor, 1983 ) which is about one tenth of the volume secreted by guineapigs of twice their weight. Although there is likely to be some species variation, the difference is predominantly related to the presence of a gallbladder which can concentrate the bile in guineapigs and the absence of a gallbladder in rats.
We have developed rapid, reliable, and simple techniques for collecting portal venous blood and bile in conscious guineapigs.
These methods are applicable to the study of transfer of enterokinase and other intestinal molecules to portal venous blood and bile (Talbot, Grant & Hermon-Taylor, 1984) .
